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INTRODUCTION
Before the turn of the century a new di
sease, or one not previously. recognized or de
soriibed by man, was introduced to the archi vea
of medical literature.

Wernioke (1892) da-a

scribed a new pathogenic process in man.
Rixford and Gilchrest (1896) report6d what-they
described as a protozoan infection involving the
akin and other organs.

Finally Qphals {1900) de

scribed the mold which he blamed for these oases

and others.

For many years only scattered re

ports of this new pathogenic entity were entered
Jn our medical volumes.

Isolated cases were re

ported from various parts of the Unite4 States
and South America.

It was soon noted, however,

that the large majority of cases were reported
from certain areas in O&lifornia, notably the

·san Joaquin valley area.
Cocoidioides immitis was first named by
Rixfold and Gilchrest (189S).

Later Ophals

(1905) called the organism Oidium coecidioides.

The former name has remained as the one most

commonly used in the description of the organ
ism.

Ophdl1,&arly...discovered that the organism
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was not of the animal kingdom but w~s a member

of the fungus variety of arganlsme.

This organ-

ism produces characteristic endosporulating
spherules, characterized by a double refracting
cont our, in the tissue.

On culture media it

grolt's a mass of fine septate mycelium • . In the
tissues the spherules are about 30 microns in
diameter, although some young forms may be
smaller and some of the older forms may be
somewhat larger than this arbitrarily set
figure.

Reproduction within the tissues takes

place entirely by endosporulation, never by
budding.

It is recogni?.ed in smears or in cut

sections by the fact that the outer wall of
the spherule is a double contoured capsule,
which in some cases may be covered by spines
or prickles (Dickson, 1937).
If one takes this sphergle from the tissue
and puts it on media outside of the body it undergoes a transformation which was described by
Qphftls in 1905 as follows:
The thick membrane which surrounds the spherule becomes very thin in one place and begins to
evaginate over the bud from the enclosed protoplasm. These buds soon assume the form of coarse,
more or less cylil'l<i-t-1-sal threads which are either
straight or somewhat wavy. At first the proto-
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plasm forms one continuous mass i n the main
body (of the spherule) and buds, but after
a while septa appear at various places in the
buds, and sometimes partitions also form
between the bud and the main body.
This description has remained essentially
unchanged until this day, although Wolbach (1904)
believed the buds came from the capsule rather
than from the protoplasm contained therein.
On artificial media the hyphae which ·~re
formed are divided by firm partitions.

These

partitioned segments develop thickened capsules
and finally separate by fragmentation.

Thus

there is formed what is called a chlamydospore
which has the ability to infect an animal or
to set up new colonies on the same or other
artificial media.

Thus there seem to be two

entirely separate cycles through which the
ooccidioides fungus may go, one the endosporulating phase in the body of the host and the
other on media outside of the body.

Neither

cycle seems to be entirely dependent upon the
other for continuity of the organi sm.
Coccidioides infection is not limited to
man alone of the animal kingdom.

Stiles and

Davis (1942) report finding coocidioides infections in sheep, cattle, dogs and rodents.
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Ashburn and Emmons (1942) made a survey of
rodents trapped at random in the desert around
San Carlos, Arizona.

Of one hundred and five

rodents oaptured, nine showed gross pulmonic
lesions.

With the rodents as a reservoir , one

can easily see how spores may be scattered
in the dust, and there develop into chlamydospores and be inhaled by humans or other animals.

Thus the infection is maint ained from

one animal to another.

(Emmons, 1942)

Coccidioides has typically be en recognized
as a granumomatous infection.

The granulomas

may affect skin, subcutaneous tissue, lungs, bon~
and many other tissues.

The pathological

picture shows essentially two stages (Stiles and
Davis, 1942).

First there is a purulent st~ge

with an infiltration of polymorphonuclear
le\lkocytes, an enlargement of the node

and the

formation of a pale yellowish tenaoeous pus.
This gradually changes into the second stage,
where we find an infiltration with the mononuclear blood elements, the lymphocytes, monooytes, and plasma cells and eosinophil leukocytes.

The necrotic mass in the center becomes

caseous in character.

The-wh-01._e.__be,,eomes en-
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capeulated in connective tissue.

The organisms

become surrounded by rosettes or become encapsulated in giant cells.

Eventually these

granulomatoue lesions develop calcareous deposits.
Infections of coccidioides immitis occur
in certain areas of the United States where the
disease is endemic.

These areas are found mainly

among the southwestern group of states.

The

San Joaquin valley of California has long been
known for its outcropping of cases.

A number

of oases have been found in other states,
notably Arizona ( Aronson et al, 1942) and
Texas ( Caldwell, 1942).

Isolated cases have

been found in other parts of the country.

Three

oases have been reported from Nebraska (Tomlinson and Bancroft, 1934).

While the disease

is considered peculiar to California, its
appearance in both man and animals in other
localities indicates that the process is either
spreading or is being recognized more often.
(Stiles and Davit, 1942).

-
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Evidences of Immunity
The early reported cases of coccidioides
infection were mainly descriptions of the chronic phas~ of the disease characterized by the
granulomatous process in the skin or elsewhere.
Little interest was stimulated at ~irst toward
the response of the body to the introduction
of the organism.

Davis (1911) in a review of

knowledge up to that time, states:
"The mode of defense of guinea pigs against
oidia mycosis injected into the peritoneal
cavity appears to consist, firstly, in phagocytosis and intracellular digestion; secondly,
in a walling off and encapsulation of phagocytized organisms by connective tissue; and
thirdly, upon a somewhat ill-defined and possibly questionable, unfavora.b le influence of the

serum upon the vitality of the organism.
Specific antibodies are but poorly developed. 11
It was not until aooke (1915) that there
was any signifioan~ interest shown in this respect.

In this year Cooke reports on two

oases of ooccidioidal granuloma with which he
had tried a number of different tests to ascertain an immune reaction.

He reported that on

these two cases he could get no complement

-
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TABLE I
From Jean Cooke (1915)

Extract
0. 5 cc.

Serum from case
U.5 cc

Kor111al serum
U.5 cc.

Coccidioides
Culture
1:2½
1:5
1:10
1:20

Heavy ring
Distant ring
Faint ring
No ppt.
No ppt.

No ppt.

Distant ring
Faint ring
No ppt
No ppt.

No ppt.

No ppt.

No ppt.

No ppt.
No ppt.
No ppt.
No ppt.

Coccidioidee
Spores
1:2½
1:5
l: 10

Blastomyooeie
any dilution

.From
Immune
serum

1:10
1:20
1:40
1:80
1:160
1:320

No ppt.
No ppt.

TABLE II
Jean Cooke, (1915)

Extract coco. Extr. Coco.
Culture
ppt.
ppt.
ppt
ppt.

No ppt.

Spores
ppt
ppt.
ppt.

Ext r. Blast.
Culture
0

0
0

NaCl
0
0

0

0

0
0

0
0
0
0

Normal
serum

0

0

0

0

NaCl sol.
phenol

0

0

0

0

ppt.

0
0

0
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fixation reaction, no positive skin reaction
with any of the antigens which be used, nor

could he successfully demonstrate an; positive
agglutination reactions.

He did, however,

report that be could get positive preoipitins

from these patients.

He used various antigens

from myoelial growth and from organisms from

the body and compared them with reactions from

Blastomyoosis.

His reports on the preoipitin

tests are reproduced in Table I and Table II.
These experiments of Oooke interested a

few men in the further study of the responses

of the body to the introduction of the oocoi

dioides organism into it.

Davis (1924) had.a

oaee of ooocidioidal granuloma and r eported

this and the results of certain tests whioh

he made on the case. He reported negative
resuljs from attempted agglutination tests.

However, he was able to obtain positige

complement fixation tests as evidenced by

results as shown in Table III. Zeissler (1932)
also reported a complement fixation reaction

on a patient which he had observed.

A four

weeks old culture was use4 as antigen.
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TABLE III

From David Davis (1924 )
Antigen
Concentrated
suspension
0.1 cc.
0.2 cc.
0.3 co .
Dilution 1:10
O. l cc.
Dilution 1:100
0.1 cc.
0.5 cc .

Control

Fixation

------

0
0

----

0

0

0

0

0

•

0
0
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Davis (1924) prepared an antigen by ma.king a
suspension of a four weeks old culture g~own
on maltose agar by heating it to 68 6 0 for one
hour to render the solution sterile.

He

injected three drops of this suspension intra.cutaneously into his patient and within 24 hrs.
had produced a reaction 2 by 1.5 cm.

By the end

of 48 hrs. this reaction had extended to include
an area of 5.5 by 4.5 cm.

Control injections of

a suspension of the maltose agar, of Sporotrychon,
and of Blastomyces failed to produce any comparable skin reaction.
Since, obviously, a skin reaction is an aid
in the diagnosis of a disease, this phase of
host changes to the infection has received the
greatest part of the attention of clinicians
interested in the disease.

Hirsch and Benson

-(1927) used a filtrate of a broth culture as

an antigen to produce a skin reaction.

They

found that this antigen produced an erythematous area 85 by 40 mm. within 24 hours, in
the center of which was a wheal 15 mm. ind
diameter in a patient suffering with coccidioidal
granuloma.

This instigated them to make futther

studies on the react].Q!LJ>f the disease process
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in guinea pigs.

Guinea pigs were infected

with Coc 0idioides 1mmit1s and after a period
of days, they were tested with this same antigen.

Seven days after infection there was

a reddening and swe l ling of thde skin upon
performing this test.

Fourteen days after

infection, these authors were able to produce
a re ddened wheal 18 by 22 mm with blanching

in the center.
48 hours.

These remained for more than

Control animals, non-infected,

developed a slight reddening which disappeared
within 48 hours.

A control human developed a

redness about 20 mm. in diameter which had
disappeared in 48 hours.

The infected human

had a redness 70 by 40 mm. at the end of 48
hours.

Hirsch and D'&ndrea (1927) analyzed

the filtrate which was used and found that it
could be made into a dried powder soluble in
water, normal saline, dilute alkalis and acids.

%nitrogen and
to 40 %reducing

It contained 3 to 4

upon hydro-

lysis showed a 20

sugar.

The

osazone prepared from the hydrolyzed solution
closely resembled a dextrosazone.
Smith (1942),reporting on a series of five
cases discovered
in Texas, concludes that:
______________,
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Intradermal skin tests with a filtrate
obtained from a broth culture of coccidioides
1mm1tis are positive in 24 to 48 hours.
Thie capacity to feact is usually retained
for years or throughout life.
Jacobson (1928) used a filtrate of a ten
day old growth in a Sabourau<fs boullion media
as an antigen in producing skin reactions.

He

tested this preparation on uninfected persons,
persons known to have coocidioides infections,
and persons known to have Blastomycosis infections.

He used 0.3 co. subcutaneously in

all patients.

He found that the uninfected

people gave no reactions , that the Blastomycosis
patients gave atypical reactions, and that the
patients infected with coccidioides, six patients
in all, gave reactions of erythema within 12
hours which increased in severity for the next
24 to 36 hours when an area

8

by 6 cm. was found

to be present on their forearms.

This author

also experimented with infected animals.

After

infecting the animals, he tested the skin reactions
to the introduction of this antigen and found
that he could get positive reactions within
four to five days and that after ten days 8.2 cc.
- 0-t:_

-----

the antigen would produce violent react ions.
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Kessel(l939) reported on some additional
studies which he had made as to the skin test
for coccidioidee infection.

He used an antigen

made from six strai~s of the organism.

Cultures

were grown in 2% dextrose veal infusion broth.
He decanted the fluid off, ground up the
organisms after he had autoclaved the material,
remixed the fluid, and ran t he whole through
a Berkefelt filter.

He diluted this with normal

saline to make a 1:10 mixture.

Ei ght laboratory

workers were tested with this mate r ial.
were found negative and one positive.

Seven
The eighth

had lived in the San Joaquin valle y for twenty
years.

Twenty-six known cases of coccidioides

were tested with this material.
I

these gave a positive reaction.

Twenty-two of

The four who

did not give a positive reaction were in the
terminal stages of the disease.

One of the

t .wenty-two cases gave a positive reaction a

year before death and one week before death
failed to give a positive response to the test.
A similar response is found in the skin reaction
of tuberculosis.
Kessel (1939) reports some experiments with
guinea pigs to determine whether or not there
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was any cross reactions between tuberculosis

and coccidioidee infections.

He found that

guinea pigs innoculated with tuberculosis gave
positive tests for tuberculin and negative for
coccidio1d1n.

Vice versa, guinea pigs in-

nocula.ted with ooocidioidee gave positive
tests for coccidioidin and negative for
tuberculin.
Stewart (1939) bemoans the fact that the
skin

reaction or any other determination

as .far as coccidioides was concerned were
unreliable, but in the following year he published an article (Stewart and Kimura, 1940) on
the skin test and set up some r,commendations
for standardization of the antigen.

His

recommendations can be stmmarised as follows.
I. Preparation of the coccidio i din
A. Culture Media
Ammonium chloride
1
l
Sodium acetate
0.2
Dibasic potassium phosphate
11
If
Monobasio
0.2
Magnesium sulphate
0.01
1 00.
Distill*'- water
B. Autoclave at 15 lb. for 30 minutes
c. Innoculate with pure culture
n. Inc~bate at 37 C for l? months
(solution becomes amber)
E. Triturate in bal1 mill
F. Filter through 2~ collodion filters
G. Filtrate lyophiled.

--
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II. Standardization.
A. Definition of Unit. "One skin unit of
the coccidioidin is the smallest amount
of reactive substance contained in 0.1
cc. of solution that wil l on the average
in sensitized subjects, provoke in 24
hours an erythema of 1.0 cm. in diameter
persisting for 24 hours.
B. Recommendation that the use of 100
skin units should be standard for the
test.
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SURVEYS USING THE SKIN TEST
Since the skin test bas been accepted as
a valid measure of infection in individuals, a
number of surveys have been made in order to
find out the incidence of coccidioides infection
in various groups of our population.
A summary of the surveys is included in Table IV.

The results of these surveys show clearly
that where the disease is endemic, notably in
the southwest, especially in

California and

Arizona, the percentag4 of citizens showing
sensitization to coocidioides is large.

The

question arises now as to whether or not these
individuals have had the disease and conquered
it, whether they have the disease process
lying dormant within themselves, or whether
there is only a skin allergy set up to the
condition.

In partial answer to . this question

we turn to the etudies of Smith, . Dickson,

Gifford and their followers.

Smith {1935-36)

reported a manifestation of the disease which
had not previously been recognized.

He reports

that the disease known in california as Valley
fever, sa.n Joaquin valley fever, and other such
names is, in reality, an acute primary reaction

17 ...

TABLE IV

%tuberculosis

Author

Group

Thorner
1941

San Joaquin
valley children
267 tested

Hurwitz
1938

San Joaquin
valley
184 tested
Other areas
253 tested

reactors
37

i

coccidioidin

reactors
52

21
9.5

I

Aronson and
Gallagher
1942

Boys in eastern
prep. school
680 tested

Aronson,
laylor

Pima agency, Ariz.
over 1,000

37r.2

83. 6

San Carl os a~ency
Ariz. t>tl r test~e~

43.5

92

Sello agency, Ariz.

59.l

94.2

Fort Apache, Ariz.
543 tested

14.9

83. 8

Rosebud agency

67.7

0.7

58.7

o.o

Parr
1942

over 400

s.

D.

129

Turtle Mt. agency
S. D.

2.5

99

o.

Wind River, Wyo.
159 tested

72.9

Phi lade l phi a
117 tested

9 7 .4

5.9

Southeastern
Alaska, 285

96.l

1.1

0
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to cocoidioides infection.

The disease is

characterized by first an upper respiratory
infection, either aa an acute cold or a
bronchopneumonia.

Shortly after bhis,

usually 7-10 days, there is an outbreak of
raised, reddened, tender "bumps" or nodules,
usually on the shtns of the individual.

This

1~ often diagnosed as erythema nodosum. X-Rays
of the chest often show cloudings and infiltaatione suggestive of early tuberouloue infection.
Recovery is the rule in this disease, however,
and the X-Rays show the cheat to be clear in
a few months.

The ooccidioidin tests in all

oases were so strongly positive that a 1-16
dilution was found necessary.

aoccidioides were

recovered from a number of cases.

Dickson (1937)

reports similar findings.
With this discovery made, tt was next attempted to find the incidence of "Valley fever"
and then to det e rmine whether these cases showed

a positive skin reaftion, and finally to show
the number of positive skin reactors that aad a
history of having had Valley fever at some time
in their past .

•
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Diokson and Gifford (1938) sent a questionairre to- 75 doctors in the San Joaquin valley
and from this learned that these doctors had seen
a tolal of 354 cases of Valley fever.

Only one

oasa, with meningitic involvement, was reported

as fatal.

In a series of cases of valley fever

reported at Stanfora University, 36 of 43 sputum
specimens contained coccidioides 17 to 30 days

.

after the onset of the disease .
Kessel (1939) reports that Gifford in
per sonal communications to him, had cited that
all cases so far studied of Valley fever gave
I

a positive oocoidioidin skin reaction and t hat
100 positive skin reactors gave a history of
having had Valley fever.

Smith (1940) made a

survey of 432 cases discovered during a 17
month period beginning Dec. 1937. All of these
oases recovered without sequelae.

The incu-

bation period ranged between one to three weeks,
most frequently two weeks.

Sensitivity to

coccidioidin was established in from two to
seventeen days after1hhe onset of symptoms. The
erythema nodosum was associated wi th the hypersensitivity
of freshly acquired al lergy. Second
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attacks of Val l ey fever were very rare.

He found

that infection was rarely, if ever, a contact
infection, but rather was from the inhalation
of chlamydospores contained in the dust.
Shelton in 1942 made a survey of ooccidioidomycosis at Camp Roberts, California, located
in or near an endemic area of the disease.

Out

of 888 men originally studied, eleven were found
to give positive coccidioidin reactions to the
skin test.

Of this number, there were 736 who

reported back at the end of three months.

At

this time there were fourteen additional reactors
who sh~wed up.

Only one of the fourteen had been

hospitalized for a febrile or respiratory
illness,
,
but all but four had had a bad cold or influenza
in the interval.

Three had noticed non-itching

red spots (erythema nodosum like).
Thorner (1939) reports on seven cases of
erythema noaosum in childhood in which coccidioides immitis was isolated from the
and gastric washings.
dioidin skin reactions.

sputum

All showed positive cocciIn one case the early

symptoms were those of pleurisy a nd the cocoidioidin test was negative.

Seven days later, erythema
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nodosum appeared and the skin test became positive.
The reaction of the blood elements in this
primary phase of the disease is interesting.
Where the blood picture is reported, there seems
to be a tendency for an increase of the proportion
of eosinophils.

The total leukocyte counts range

from normal to 15~000 (Dickson, 1938)

Dickson (1938)

reports a high eosinophil count of 8~ the day
before the erythema bumps occurred which increased
to 13i five to six days later.
to drop then to

ai.

two csops of nodosum

This then proceeded

In one of his cases there were
II

bumps" about four weeks apart.

In the first attack ·there were 10,800 leukocytes
wi th 7% eosinophils and in the second attack the

count was 5,500 leukocytes with

5%

eosinophils.

Between the two attacks the different·,,1 showed

only a 2% eosinophilia.

Davis et al (1942)

reports on a group of cases which had been exposed and had contracted the disease at the same
time.

All were exposed while they ~ere on a

biological field trip.

All developed an eosin-

ophilia of from 5 to 10 percent during the course
of their infection.
recovered.

All of these patients aleo

The significance of this eosinophilia

- 22 -

is not definitely clear.
Jacobson (1939) did not find t he incidence
of cases.. with erythema nodosum that are recorded
by these other authors.

His findi ngs in a series

of a hundred cases of ooccidioidomycosie showed
that the cases were mostly either with acute
widespread involvement or were of a chronic
progressive nature.

None of his cases showed

a tendency toward spontaneous recovery as is
described by other authors.
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BODY RESISTANCE TO OOCOIDIOIDES
As to the problem of whether or not the body
can 'ti.thstand a coccidioides infection and as to
what mechanisms the body uses to cope with the ·
infection, we have several studies in answer to
the question not previously discussed.

Dickson

(1915) made the observation that it was possible

for the body to react unfavorably to the organism to 1he extent that the organism was no longer
active in the body.

In one case, a patient who

succombed following a gastroenterostomy for a
_ _9ancer of the stomach, an autopsy examination
was made and an old caseoua focus surrounded

by dense fibrous tissue was found in the base of
the right lung.

A diagnosis of healed tuberculosis

was made at the time of groa& ~xamination, but

when microscopically examined the lesion showed
the coccidioides organism and no evidence of
tuberculosis could be demonetsated.

Similar

healed or arrested lesions in the lunge have
since been observed at autopsy in a number of
patients at Stanford University and other hosPitale
sot thatthere can be no doubt that lesions
of coccidioidal granuloma have a tendency to heal.
(Dickson, 1937)
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Kessel, {1941) reports on some observations
made by E. )(. Butt, on the react i..on of the body
to ooccidioides infection.

In a series of 8

oases examined with the coccidioidin skin test,
two were found to react positive.

All were ill

with some disease other that ooccidioides. All
cases subsequently came up for necropsy ex-

amination.

The negative reactors had no de-

monstrable ooccidioides lesions.

One of the

positive reactors died of primary carcinoma of
the liver and showed healed pulmonary lesions
from which positive cultures of coccidioides
irnmitis were obtained.

In the other oase, who

died of cardiac diseaee, it was possible to
demonstrate the organism in the lung tissue
though no growth of the fungus was obtained.
Cox and Smith (193 9 ) report on four cases

•

of arrested granuloma in the human.

In none of

these was death attributed or attributable to
coccidioides infection.

Microscopic sedtione

of necropsy material demonstrated the organism
or its outline.

To further study this problem,

these investi_gators experimentally produced the
disease in rats by injecting organisms into the
right heart or jugular vein.

Low doses of

•
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coccidioides ( below 10,000) caused lesions
which were healed in 21 rats.

The rate lived

on and were killed and examined 439 days later.
Healed granulomatoue lesions were found at this
time.
Tomlinson (1928) and Tomlinson and Bancroft
(1928 and 1934) ~eport three cases seen in
Omaha.

One case was a buy who had not been

exposed elsewhere but who developed the disease
from some looal source.
after treatment.

He apparently recovered

Another is the case of a medical

student laboratory worker ~ho developed the diseaje
in the laboratory.

He improved under therapy and

after four years had a recurrence which was again
brought under control.

Sinoe then no further

lesions have been apparent.

No repa:t of the

lesions remaining in the body is given.
Aronson and Gallagher (1942) in a survey
of positve skin test reactors in an eastern
preparatory school, give the following report.
Seventeen positvie reactors were found.

Of these,

twelve failed to give a positive tuberculin test.

Of these twelve, there were five who showed
calcified nodules when they were studied roentgenologically.

Other studies by Aronson and Parr (1942)

'
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TABLE V

PI.MA AGENCY, ARIZONA
No. of X-Rays
Taken
React to Tb. but
not coccidioidin

Calcified Nodules
Number
~

18

a

11.l

React to coccid.but
not tuberculin

251

37

14.7

React to both Tb. and
coccidioidin

318

69

21.7

30

1

3.3

Rea,ct to neither

React
Re~ct
React
React

to
to
to
to

San CARLOS AGENCY
Tb, not coco.
5
coco., not Tb.
294
both
235
neither
5

1
39
1

20
13.3
31.l
20

49

15.l

0
14
1

0
21.2
1.6

52

14.9
13.9
25.3
3.0

74

Fort Apache Agency
React
React
Rea,ct
R•act

to
to
to
to

Tb, not cocc.
Oocc, not Tb.
both
neither

325
1
66
64

TOTAL, ALL AGINCIES

React
React
React
React

to
to
to
to

Tb, not coco.
coco, not Tb.
both
neither

348
546
519
99

76
157
3
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show that there is a considerable incidence of
calcified nodules in positive skin test reactors.
The results of their studies are· shown in Table

v.
From these studies, it can be concluded
that there are many individuals who have harbored
the Coccidioides immitia organism at some time or
another in their life.

These studies do show that

the body has reacted in one manner or another
to combat and conquer the invader.

These studies

also would make one realize that all calcitied
nodules seen in roentgenograms are not tuberculous
in caaraoter.
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IMMUN0THERAPY
If the body really does manufacture immune
bodies to deal with the organism, there might
be a possibility that one could successfully
oause such immune responses in a d.ieeasea person
as an aid to the therapy of the disease.

Boughton

and Stoker (1914) reported success . in the use of
a, subcutaneous vaccine in tp.e treatment of a

blastomyces infection.

After each shot there was

a temperature rise and a systemic reaction - but
there was progressive healing of the lesions
locally under this management.
Jacobson (1939) attempted to apply this
method of therapy in the management of coccidioides infection.
cases.

He used this method in 24 '

His vaccine was prepared by grinding

the organisms finely and sterilizing the soluti o-ns with

1:1000 metthiolate.

The vaccine

was administered subcutaneously or intravenously.
At the time of writing five of his patients were
still in the hospital.

Three were ambulatory.

All of the others except two had been discharged
as fully recovered - reporting only for observation.
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The two remaining patients died.

one ha& a

widespread meningeal involvement and the other
was under care for only two weeks, not long
enough to establish adequate therapy before
death.
No other author has as yet substantiated
Jacobson•s findings.
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DISCUSSION AND SUMMARY
Morrow (1934) states:
Occasionally I see a patient in whom a
certain resistance has been built up against the
infection and I have wondered whetherathe fungus
was of low grade virulence, but I have come to
the conclusion that it is not a case of virulence
of the organism but of resistance on the part of
the patient. i,,,In the light of this statement let us evaluate the
findings previously described by the various
authors.
It is a matter of statistical knowledge that
cocc1d1oides infections are endemic in certain
areas of the United States.

It is commonly

accepted that the organism grows on some natural
media in these localities and is dispersed in
the dust to the inhabitants of the communities.
In susceptible individuals the organism sets
up a reaction.

The

several measures.

body counters by means of
One of these is the classically

known process of encapsulating the organisms in
fibrous connective tissue and the phagooytoeis
of the organlsme by phagocytes.
In addition to this reaction, the body responds
by setting up an allergic response to the presence
of the organism in the body.

Thie is characterized

4
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in some individuals by tb.e formation of raised
reddened tender bumps, so called erythema nodoeum.
In these individuals, and in many individuals
who do not show this allergio manifAstation, there
is developed a sensitivity to subsequent injections
of preparations made from cocoidioidea organisms.
It is suggestive that this skin sensitivity ia
a manifestation of an immunity toward the organism.
In f~vor of this is that almost all of the individuals who develop the primary phase of the disease,
Val]ey fever, h~ve a complete recoYery.

This is

a debatable question and can not be defintely
proven.

There are certain other indications of

immune serological responses which have been reportea by various authors.

These are specifically

precipitin, agglutination reactions and complement
fixation reactions which have be en reported positive
by various authors in their investigations in the
disease.

These have not been consistent and it is

probably too early again to draw definite conclusions as to the conclusiven.ess with which they
show immune or serological responses adverse to
the organism.
The development of the skin test in the study
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of coocidioidee has been of great value in
giving ue knowledge concerning the disease,
whether it indicates a true immune response
or not.

It has shown us that in the endemic

areas there are great numberrof the population
who are sensitive to coccidioidin and who aave
probably had an infection with the organism
at some time in their life.

Smith {1940) believes

that there are only about 5% of the total
population who have been ill with valley
fever, so we must conclude that many of the
populus have infections of such mild tegree
that no feeling of ill health is complained
about.

Since the incidence of primary infection

is so high we would expect the number of cases
of the chronic form of the disease, the granulom&
stage, to also be fairly high.

However, we do

not find this condition to be true.

There is

a greater majority of people sensitive t0
coccidioidin than- t he~is to tuberculin.

Even

· so, Gifford {1939) reports that there a r e ~
more deaths from tuberculosis in Kern oounty
in one year than there has been from coccidioidomycosis in the entire 38 year period since the
fiTet case was reported. Thus we can conclude
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that the body has a good means of dealing with
coccidioides infections whether there is a
specific immunity set up or not.

That the

granulomatous reaction of the body is in part
responsible for the good r esults ie shown by
the number of cases found which show healed
lesions of this character.
The response t~ the ~body to coccidioides
infection is still not definitely clear.

We

do know from the previous reports that the
granulomatous response is in part effective
in the control of the infection.

Also having

something to do with the control is the
serological response shown by the complement
fixation, agglutination, and precipitin
reactions.

1'bether or not the skin reaction

indicates an immune response or only an allergic
manif estation is as yet not definitely clear.
The skin test does aid, however, in the study
of the disease process, both in the individual
case and in the study of groups of our population.
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